A Rb-Sr isochron from a single biotite crystal
MINERAL constituents of a single rock sample can be used to date its crystallization, or recrystallization, i.e. 'the internal isochron method'. These authors wondered if there could be enough variation in Rb and Sr in a single biotite crystal to enable Rb-Sr isochron calculations. Therefore a biotite megacryst from an undeformed granite pegmatite near Burhs in the Proterozoic Bamble Sector, South Norway (e.g. Verschure, 1985) , was investigated.
The BurSs pegmatite is emplaced in a discordant metagabbro of supposedly Sveconorwegian (Grenvillian) age in Sveconorwegian upper amphibolite facies setting about 5 km outside the orthopyroxene-in isograde (Starmer, 1985a,b; Theulings, 1988; de Haas et al., 1992; Nijland et al., 1993) . In the Bamble Sector similar pegmatites are widespread and probably cogenetic, e.g. the Gloserheia (Baadsgaard et al., 1984) and the Auselmyra pegmatites (Neumann, 1960) , respectively 1 km S and 14 km NE of the BurSs occurrence.
The biotite megacryst measures 40 x 25 • 10 cm. Petrographical observation of the biotite showed no traces of chloritization or intercalations of Ca-bearing silicates (e.g. epidote, prehnite, pumpellyite, hydrogarnet). However, some thin quartz intercalations, tiny ilmenite flakes or symplectitic quartz-ilmenite intergrowths do Occur.
A prism measuring 3 • 3 x 10 cm was sawn from the crystal and split into 7 slices, each approximately 1.4 cm thick. The slices 91 Bam 108A 1 through 108A 7 were powdered and subjected to standard techniques for the analysis of Rb and Sr and major elements (Verschure et al., 1987) . The analytical accuracy is considered to be within 0.5% for isotope dilution of Rb and Sr and 0.005% for 875r/86Sr. The errors quoted for the isochron ages and intercepts are 20 inclusive a correction for the MSWD. The ages are based upon the IUGS decay constant of 87Rb (~,S7Rb = 1.42 x 10-1~
The variation in the analysed major elements of the biotite crystal is restricted (Table 1) and does not show any relationship with the vertical outlines. The variation in Rb and in Sr however, showing no relationship with the vertical outlines of the biotite crystal, was enough to warrant isotope analyses for a possible isochron calculation. The average K/Rb ratio of 105 excludes severe Rb depletion.
The results of the Rb-Sr determinations are given in Table 2 and presented in Fig. 1 . Regression of the Rb-Sr data of all slices yields an errorchron (MSWD = 2.9) of 987 ___ 62 Ma with initial S7Sr/86Sr = 1.00 -+ 0.513. If slice A1 is omitted, the data of the remaining slices define an isochron (MSWD = 1.1) of 976 +_ 37 Ma with initial S7Sr/86Sr = 1.141 _+ 0.312. These ages are The temperature-time path of the Bamble Sector (Nijland, 1993) discloses regional temperatures of the order of-650 ~ at 1060 m.y. ago (the time of emplacement of the Gloserheia pegmarite). This temperature was high enough to sustain formation of pegmatites. By 980 Ma ago the region had cooled according to Nijland's temperature-time curve to about 400 ~ in the vicinity of the closure temperature of biotite (Verschure et al., 1980) . The apparent 'monocryst isochron' age therefore probably represents the closure of the Rb-Sr isotopic system of the biotite megacryst at about 400 ~ and not later thermal The observed alteration of some minerals observed by Baadsgaard et al. (1984) is probably due to deuteric processes during late phases of the pegmatite crystallization. It is difficult to comprehend why the K-feldspar suite could remain isotopically closed for Rb-Sr during regional cooling--K-feldspar being notorious for its open system behaviour--whereas the biotite, muscovite and plagioc|ase suites were not. Our results indicate that large-sized crystals may be isotopically inhomogeneous enough to enable Rb-Sr isochron dating 9 The use of other decay systems, e.g. Sm-Nd, which are less susceptible to possible isotopic open-system behaviour after initial crystallization, might give igneous emplacement ages.
